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For Profits Under N. R. A. : Research 
W ITH standardized working hours for labor and machines; 


with standarized minimum wages; with a statistical at- 
tempt to balance production and consumption; and with en- 
forced co-operation to maintain high ethical standards under 
N. R. A. codes, there appears to be general agreement in the tex- 
tile industry that the fair profits that N. R. A. has promised 
must be attained by the production of high-quality goods at fair 
prices. Then costs that are less than the average must be the 
result of skilled management in manufacturing and merchandis- 
ing. 

Initially, those mills which have been enabled by efficient man- 
agement to withstand the competition of longer-hour and lower- 
wage mills may be expected to have a competitive advantage, but 
the factors that enabled the former to operate under such ad- 
verse conditions are an open book to all of equal managerial 
ability. What then must they, and all who expect to operate 
most profitably under the N. R. A. and thereafter, do to lift 
themselves above the average of managerial ability ? 

Maleolm Muir, deputy administrator of the N. R. A., and 
president of the MeGraw-Hill Co., says: ‘“‘Z see in this new 
scheme of things a challenge to our inventive genius, a greater 
opportunity than ever before for the development of new prod- 
ucts, to be manufactured by new low-cost processes.’’ 

Samuel Crowther, in the Saturday Evening Post, writes: 
‘Science during the depression has steadily advanced and today 
has ready the blue prints and some of the experience needed to 
bring on a new era of business.’’ 

The new scientific and economic textile knowledge that has 
been developed during recent years must be applied, and there 
must be adequate research to develop new scientifie and economic 
knowledge. Few industries have done less than the textile in- 
dustry in the utilization of scientific research, and few industries, 
therefore, can expect to profit to the same degree from the re- 
sults of properly directed and adequately financed research. 
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Microbiology of Textile Fibres 


Part I.—Study of Literature; Development of Methods; 
Qualitative Results 


By BRYCE PRINDLE* 


ILE object of the study of the Microbiology of Textile Fibres 

is to make a comprehensive and systematic survey of the 
microbiological and biochemical relationships between various 
micro-organisms and the textile fibres with which they are as- 
sociated and to correlate this information, if possible, with the 
streneth and usefulness of the fibres. 

Investigation of the literature shows that the subject has a 
tremendous number of possibilities for study and research. As 
indicated in part (a), the literature indicates that a considera- 
tion of the cotton fibre is a logical approach to the problem, 
hence my laboratory research to date has been limited to this 
fibre. Though this phase of the problem is far from complete 
it is felt that a distinct advance has been made along several 
lines which may be discussed as follows: (a) eollection of a 
bibliography; (b) development of methods; (¢) development 
of apparatus; (d) collection of material for study. 


(a) Collection of a Bibliography 

The first part of the investigation period was entirely de- 
voted to searching out and studying the reports of other in- 
vestigators engaged in the study of micro-organisms associated 
with textile fibres. An extensive search through many differ- 
ent publications of diverse nature reveals the fact that little 
work has been done upon a subject so interesting to both science 
and industry. The greater part of that which has been accom- 

plished has been done abroad, particularly in England. 
The published researches appear to have been carefully done 
* Mr. Prindle is a Junior Fellow of The Textile Foundation and works 
under the direction of Dr. S. C. Prescott, Massachusetts Institute of Tech- 


nology. 
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by capable investigators and are excellently recorded in the 
original articles. There has been little or no systematic study 
of the problem, however, and the results of the pioneer jn- 
vestigators need corroboration and expansion. The need for a 
well planned survey of the Microbiology of Textile Fibres, espe- 
cially in this country where the relationships between climatic 
conditions, methods, fibres and micro-organisms are unknown, 
is strongly emphasized by a review of the literature. 

With regard to the microbiology of the cotton fibre in par- 
ticular it may be said that the published results of research are 
far from complete. The more evident effects of the growth of 
molds upon fibres have been well studied and many of the 
organisms positively identified, but little is known of the other 
microbie forms, such as yeasts and bacteria, which may bear 
important relationships to the fibres. The numbers of organ- 
isms of various kinds found upon normal and spoiled cotton 
have not yet been studied. The number of contaminating species 
found upon fibres which have undergone various handling 
processes and the character of these contaminants is unknown. 
The microbiological significance of various manufacturing proc- 
esses has been predicted by experienced microbiologists, but 
their opinions have yet to be confirmed in the laboratory. The 
control of the relationships between organisms and fibres has 
been learned through experience and is largely accomplished by 
rule-of-thumb methods which lack the dependability of the 
control achieved through a knowledge of the scientific principles 
and factors involved in a given situation. 


(b) Development of Methods 


Due principally to the fact that so little work has been done 
in the field, no standard methods for dealing with the microbie 
flora of fibres have become established. It is necessary there- 
fore to prepare and test procedures suitable for the study of the 
problem. 

Up to the present time my laboratory experiments have not 
yielded any information to show that a satisfactory method for 
separating all or even a large percentage of microbes from the 
fibres has been found. This difficulty is due to the peculiar 
nature of the cotton fibre, which makes it impossible of treat- 
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ae ment with distilled water to remove the organisms. It will not 

ly mix with the water on account of its oiliness. The organisms 

a are prevented from escaping because of the maze of fibres by 

a which they are surrounded and because they many times find 

“ themselves in the lumen of the fibre itself. Attempts to allow 

ie the organisms to grow out of the fibre by imbedding it in a 

I, suitable medium have been rendered unsuccessful because of the 
tremendous numbers of them found in samples of raw cotton. 

‘ Several methods have been tried and discarded; another is now 

. being tested and promises better success. 

a In addition to the above, methods of isolating pure cultures, 

. methods for culturing organisms, and means of identifying them 

“ have been studied. 

. 

F (c) Development of Apparatus 

n 


In conjunction with the formulation of new methods and the 


. use of old, much apparatus has been collected and some new 
3 instruments devised. A laboratory has been established for the 

research. The most important developments in apparatus are 
as follows: (1) An incubator for maintaining constant tempera- 


tures; (2) an apparatus to aid in the isolation of organisms from 
eotton fibres; (3) an apparatus described by Thom and Church 
in their book entitled ‘‘The Aspergilli,’’ which is an apparatus 
for isolating pure strains of molds; (4) the preparation of 
charts to aid in the identification of mold cultures. 


(d) Collection of Material for Study 


Many raw cotton samples have been collected for culture and 
study in the laboratory. These represent the cotton fibres in all 
stages of development. Most of the green samples were obtained 
from the Agricultural Experiment Stations of the southern 
states, who were most kind in their co-operation. Other samples 
of cotton fibres have been collected from various New England 
and southern mills. 


Conclusions 


The laboratory experiments have led to the following con- 
clusions: (a) The number of organisms found in normal raw 
cotton fibre may be very high, several million per gram having 
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been counted in many instances. (0) It is found that the num- 
ber of bacteria is very much greater than the number of molds 
found in any given sample of raw cotton. (c) If abundant 
moisture is supplied, the organisms found on the raw fibre will 
grow very quickly and profusely with no other food stuff than 
the fibre and its associated substances. (d) The primary fer- 
mentation of raw cotton fibre in the presence of abundant water 
is in the nature of a putrefaction, with a relatively high increase 
in numbers of bacteria as compared to numbers of molds. 
Although the above are qualitative results they are of great 
interest in the number of possibilities they suggest and the re- 
search that they invite, and their expansion and quantitative 
evaluation constitutes the next step in the investigation. 
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The Spectrophotometric Analysis 
of Dyed Materials 


Part I.—Color, Its Physical Aspects and Objec- 


tive Specification 


By ORRIN W. PINEO* 


Introduction 


OLOR has been used for decorative purposes for more than 
C fifty thousand years, but it is only within the last century 
that its scientific basis has been investigated and still more 
recently that color measuring instruments have become avail- 
able. Consequently, present knowledge of color consists chiefly 
of empirical laws which are generalizations from the experience 
of those who deal with the practical applications of color. An 
ever increasing number of dyes and pigments available makes 
more and more complex the empirical formulation of their be- 
havior. 

It is a fact of common experience that the eye is ineapable 
of analyzing a complex stimulus into its component parts. In 
this respect it differs from the ear, which with training can 
analyze as complex a stimulus as the music of a symphony or- 
chestra into the components produced by the various instru- 
ments. But the complex stimulus of a mixture of dyes produces 
on the eye the sensation of a single entity. Those whose busi- 
ness it is to mix colors sometimes believe that they can see in 
the resulting mixture the components they have added, but this 
effect. is due simply to judgment based on experience and not 
to any analytical powers possessed by the eye. The instru- 
ment which analyzes a color-stimulus into its components is 
called a spectrophotometer, and its application to textile color 
problems is the subject of this research. 


*Mr. Pineo is a Senior Fellow of The Textile Foundation, working 
under Prof. Arthur C. Hardy in the Color Measurements Laboratory, Dept. 
of Physies, Massachusetts Institute of Technology. 
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Important Textile Color Problems 


The more important color problems of the textile industry 
may be grouped into three classes: 

1. Problems of Color Specification. There is at present no 
accepted system of color specification, and to adequately de- 
scribe a color it is necessary to submit the color itself in the 
form of a sample. One purpose of this research is to show the 
applicability and convenience of the spectrophotometric speci- 
fication. 

2. Problems of Color Tolerance. It is important to pro- 
vide a means of measuring and specifying small differences in 
color in order that standardized tolerances may be established 
to settle the frequent divergences of opinion on matches and to 
rate the ability of materials to withstand exposure to sunlight 
and laundering. 

3. The Laws of Color Mixture. Two colors which alone 
look alike may act differently in combination with others; it 
is the components separately, and not their net effect, which 
determines the behavior of a color in mixtures. Consequently, 
it is impossible without analyzing colors to predict the result 
of a dyeing. At present, the correct formula for a dyebath 
must be found experimentally from repeated trials with a small 
sample, a procedure which often leads to the use of fugitive or 
expensive dyes which might have been avoided by a more direct 
attack on the problem through spectrophotometrie analysis. 


The Definition of Color 


Much of the confusion that exists in the discussion of color 
results from the fact that this word is used in three different 
senses. To the chemist, a ‘‘color’’ is simply a material such as 
a dyestuff. To the physicist, ‘‘color’’ is practically synonymous 
with ‘‘light,’’ and both are described in objective terms by a 
spectrophotometric curve. To the psychologist, on the other 
hand, the term ‘‘color’’ denotes the subjective sensation in the 
brain of a human observer.t The present report will be con- 
fined to the physical aspects of color and its objective specifica- 
tion, and a later report will discuss color-vision and the sub- 
jective specification of color. 





Spectrophotometric Analysis 
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The Objective Specification of Color? 


The objective specification defines a color not by describing 
the color sensation in the brain, but by deseribing the color 
stimulus (‘‘light’’) which, falling on the retina of the eye, 
causes the sensation. 

The adequate stimulus of color consists of radiant energy 
of certain wavelengths which have different stimulus values. 
The properties inherent in any sample of radiant energy which 
determine its capacity as a color stimulus are completely speci- 
fied by its spectral energy distribution, which expresses the 
energy at any wavelength as a function of wavelength. Figure 
1 gives the spectral energy distributions of light from a black 
body at temperatures 2848° K, 6500° K and 20,000° K, approxi- 
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mating respectively incandescent lamp light, north skylight on 
an overeast day, and north skylight on a bright day. The waye- 
lengths of interest extend through the spectrum from 400 milli- 
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microns, producing a violet sensation, to 700 millimicrons pro- 
ducing red. Absolute amounts of energy would be of no added 
interest and depend on the size and distance of the source, so 
it is customary to set the height of the curve 100 at some wave- 
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length, 560 millimicrons in Fig. 1. Curve (a) represents in 
readily comprehensible form the fact that light from a black 
body at 2848° K is deficient in energy of wavelengths giving 
rise to the blue sensation and rich in red, in which respect it 
is very similar to hight from an incandescent lamp. 

The spectral energy distribution of light reflected from a 
sample is the spectral energy distribution of the incident light 
multiplied by the sample spectral reflectance, which expresses 
as a function of wavelength the ratio of reflected to incident 
energies. Curves giving spectral refleetances are called spec- 
trophotometric curves, examples of which are shown later. The 
spectrophotometric curve confines itself solely to the sample 
and is not complicated by any consideration of color-vision or 
by what light source the sample may be illuminated; it is a 
complete description of the sample so far as color is concerned. 


Spectrophotometry * 


The fundamental nature of color specification based upon 
spectrophotometrie data is readily granted by experts in color- 
science. Why is it not better known? Spectrophotometry is 
not new; Fraunhofer was interested in the subject in 1817, and 
the best-known type of spectrophotometer at the present day 
(Koenig-Martens) was introduced around 1900. The answer to 
the question is to be found in the tediousness of making the 
large number of comparisons of two beams of light which a 
spectrophotometric specification requires: with a Koenig-Mar- 
tens, a curve on one sample takes an hour or two of fatiguing 
work by a skilled operator; such a method is prohibitively ex- 
pensive for industrial use. 

The introduction within recent years of the vacuum tube 
and the photoelectric cell has provided a means of overcoming 
the disadvantages of previous spectrophotometers. During the 
past six months I have been principally engaged in constructing 
a photoelectric spectrophotometer of a type described by Hardy,* 
which automatically measures the sample and plots its spectro- 
photometric curve. This instrument is substantially completed. 

A critique of the points of superiority of photoelectric spec- 
trophotometers over visual instruments, or a detailed descrip- 
tion of their construction would be out of place here,® but the 
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principle of operation is briefly as follows: Light from a filament 
.lamp is dispersed into a spectrum by means of a prism, and a 
selected narrow range of wavelengths passes through a slit. 
Polarizing prisms separate this into two beams of controlled 


FRONT VIEW or M. I. T. Coton ANALYZER 


Back VIEW oF M. I. T. CoLoR ANALYZER 


intensities which finally fall on a sample and a standard. These 
two beams are flickered at 60 cycles in such a way that, as the 
beam is eut off from the sample, the other reaches the standard, 
and vice versa. A photocell views the sample and standard, 
and, in the general case when the intensities of the two illuminat- 
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ing beams are not adjusted to make the sample and standard 
equally bright, the current from the photocell will flicker. The 
alternating photocell current is amplified and runs a motor 
which adjusts the relative intensities of the beams until there 
is no flicker, when, of course, it stops. A pen records the rela- 
tive intensities of the beams, or the relative reflectance of the 
sample. An independent motor continuously changes the slit 
and the wavelengths passing through it, and at the same time 
traverses the plotting paper in the wavelength direction. The 
resulting curves are shown on succeeding pages.°® 


Results of Qualitative Survey 


The new spectrophotometer has neither been in operation 
long enough, nor is yet sufficiently perfected, to have allowed 
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the collection of any real data on dyeing. Before this is at- 
tempted in such a new field it is necessary to make a qualitative 
survey of the problem, and, coneurrently with work on the 
instrument, a number of dyeings and many curves were made 
with this in view. The behavior in solution of dyes which do 
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Fig. 3. 

not react with each other is quite well understood, and several 
experiments were made more to check the instrument than from 
curiosity as to the outcome. When dyes are applied to a textile 
material, however, their effect is quite different and much more 
complex. 

First interest is in the effect of different concentrations of 
a single dye, which is shown in Fig. 2. Curve (a) is that of 
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undyed wool serge off the bolt; for cloth, the sample seems 
quite white until compared with a standard surface of Mag- 
nesium Carbonate when it is seen to be the dull yellow which 
its curve indicates. If this material is put through the dyeing 
process, but without any dye, some sizing washed out and other 
changes lower its reflectance to that indicated by curve (bd). 
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Curves (c), (d) and (e) were obtained from three different 
dyeings of Fast Wool Red GL, the concentrations being re- 
spectively 0.125%, 0.25% and 0.5% by weight of cloth. The 
red dye allows the red to be reflected quite unchanged and the 
violet fairly well, but absorbs green strongly. Wherever there 
is absorption it increases with concentration of dye. The ‘‘zero 
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concentration’’ of curve (db) is seen to be a limiting ease and 
more important than the original material of curve (a). The 
corresponding concentrations of a yellow dye (Fast Light 
Yellow 2G) shown in Fig. 3 cause absorption in the blue and 
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violet end of the spectrum, but have little effect on the green, 
vellow and red. 

It is easily guessed what would result from a combination 
of the dyes: the yellow would be effective only in the blue and 
violet. In Fig. 4 are shown curves for the 0.25% red alone, and 
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in combination with 0.125%, 0.25% and 0.5% yellow. Although 
it is not possible at present to predict accurately the result of a 
dyeing, the curves do show a definite relationship between the 
component dyes and the mixture. For instance, in Fig. 5 is 
shown undyed silk, 0.5% Pontamine Yellow CH, 0.5% Fast 
Silk Blue 3GL, and the green formed by the same concentrations 
together. This behavior is characteristic, and to formulate the 
laws which govern in such a ease is the major problem of this re- 
search. 


Future Work 


It must be emphasized that a spectrophotometrie curve is 
simply the result of an objective test like a chemical analysis, 
and that it describes the sample alone. It often happens that 
two samples having widely different curves look alike under cer- 
tain conditions, but the curves do not involve ecolor-vision and 
give no indication of this fact. However, it is possible to per- 
form on the eurves mathematical operations which are the 
analogue of color-vision and whose result can be interpreted in 
terms of ‘‘looks’’ or sensations in the brain.’ This is a field 
of work for the near future, and will be discussed in my next 
report together with progress made in formulating the laws of 
composition of dyes from spectrophotometric data. 
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The Disposal and Recovery 
of Textile Wastes 


Part I.—The Problem; Preliminary Studies; Ex- 
perimental Work; Disposal by Chemical 
Precipitation 


By M. S. CAMPBELL * 


I. STATEMENT OF THE PROBLEM 


LTHOUGH a great deal of study has been done and much money ex- 
A pended on the problem of disposing of the waste liquors resulting 

from the processing and dyeing of textile fibres, the information ob- 
tained is inadequate and not of general application. 

The treatment processes employed at present are largely by rule-of- 
thumb. The procedure in the past has been to try a few methods of treat- 
ment, mostly chemical precipitation, and if any of the methods tried gave 
results, that method was installed without due consideration of its relative 
efficiency and economy as compared to other possible treatment processes. 

There is no doubt but that those treatment plants now operating are 
unscientifically and uneconomically designed and operated. These are con- 
ditions which have come under our own observation and experience. The 
mill operators have done the best they could with what information they 
possessed, but they have been badly handicapped by the lack of reliable and 
scientific data upon which to base their disposal plant designs. 

The object of the present work is to determine the most economical 
and efficient methods for treating each individual waste, and some of the 
more common composite wastes, in order that the information obtained will 
be available and applicable to any situation. 

It is doubtful whether the underlying reasons for the objections to dis- 
charge of waste textile liquors into streams and sewage treatment plants 
are generally understood. A brief explanation at this time will probably 
make the problem clearer. There are three chief objections to these wastes: 
First, they are high in color; secondly, they contain chemicals which are 
toxic to microdrganisms associated with stream self-purification or sewage 
disposal plant functioning, and to fish life; thirdly, the majority of them 
have a high biochemical oxygen demand. 

In the case of discharge into streams, the color of the wastes, if the 
dilution is not large, causes an unsightly appearance; and, in cases where 
the wastes in themselves are harmless, their color alone betrays their pres- 
ence. Often the presence of the color is enough to cause a riparian owner 


* Mr. Campbell is a Junior Fellow of The Textile Foundation and works 
under the direction of Dr. H. G. Baity, University of North Carolina. 
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downstream to bring suit against the mill for damages, when the only harm 
done is to his aesthetic senses. 

Many of the chemicals contained in the waste liquors are toxic to the 
microérganisms upon which the ability of the stream to purify itself de- 
pends. Not only do these chemicals upset the natural purification processes 
of nature, but the waters of the stream are rendered unfit for either domestie 
or industrial use further downstream. 

The biochemical oxygen demand of the wastes is another problem. Dye 
and processing wastes are sterile when they leave the plants, but upon 
reaching the stream they come in contact with microdrganisms which feed 
upon the organic content of the wastes. These organisms will in time con- 
sume the wastes, but in their life process they require oxygen. Their source 
of oxygen is the dissolved oxygen in the water of the stream. If the or- 
ganic load of the wastes is large the stream may be entirely depleted of 
oxygen before the wastes are stabilized by the organisms. When this con- 
dition is reached the stream becomes septic; anaerobic conditions set in, 
resulting in a putrescent condition of the stream. Part of the oxygen de- 
mand is due also to a direct affinity of some of the chemicals in the waste 
dye liquor for oxygen. 

In the case of discharge of the wastes into sewers, where they finally 
reach a sewage treatment plant, the color is not adequately removed by the 
sewage treatment process and the effluent from the disposal plant contain- 
ing the color still in solution condemns the plant. 

If the wastes contain chemicals which are toxic to the microdrganisms 
such as are employed in the Imhoff or separate sludge digestion types of 
sewage treatment plants, the whole sewage purification process is rendered 
useless, digestion being retarded in the digestion chamber and the biological 
life of the trickling filters being rendered useless as a sewage treatment 
process. 

If great amounts of the wastes are discharged into an activated sludge 
type of sewage treatment plant, the result is a bulking, or non-settling of 
the sludge, and activated sludge cannot be produced, resulting in the plant’s 
becoming inoperative under such conditions. An additional difficulty en- 
countered with textile wastes in these plants is that, due to their biochemical 
oxygen demand, the amount of compressed air required is high in excess of 
that required for the sewage alone, thus boosting the operating costs of 
the sewage plant. The result is that the cost of treating the sewage is 
higher than it should be, the textile wastes are not disposed of, and the 
sewage plant is unable to perform the function for which it was designed. 

The value of the textile industry to the communities in North Carolina, 
and in the country in general, is fully recognized, and for that reason, 
municipalities are usually willing to take the wastes and treat them along 
with the sewage if such were possible. If we are able, as a result of our 
work, to develop a method which will take care of the combined wastes and 
sewage the problem will be much nearer solution. 


Work Done by North Carolina State Board of Health 


The first step in dealing with the problem of disposing of these waste 
liquors was to determine their quantities and characteristics. From 1927 to 
1931, the North Carolina State Board of Health, under the direction of 
Mr. H. E. Miller, then Chief Engineer, undertook to obtain this information. 
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The work was carried on for four years, with the result that the following 
information on some 900 wastes was obtained: Form of goods being treated; 
type of process; color being applied if it is a dyeing process; machines 
used; chemical constituents of the liquid wastes; capacity of machines; 
gallons of waste per pound of goods; pH; biochemical oxygen demand, 
and alkalinity. These reports are now in our hands, so that we may more 
wisely follow up the work in developing the proper methods of treatment 
for the wastes. 

The amount of effort expended on the problem in North Carolina alone 
is evidenced by the following statistics: In 1930, there were in the state 
459 textile industries. The total capital investment for these industries 
was $276,450,000, and the value of the annual products was $412,100,000. 
A total of $140,711 had been spent in attempts to solve the problem of 
their waste disposals. Of this amount, $27,000 was spent jointly by the 
North Carolina State Board of Health and the North Carolina State De- 
partment of Conservation and Development, $20,500 by the cities alone 
on experimental plants and stream work, $7,250 by groups of industries and 
towns jointly, and $85,961 by one group of mills alone on their individual 
problems. 


Classification of the Wastes 


Due to the enormous number of wastes it has been necessary to simplify 
the problem by classifying the wastes according to types, and then to 
eliminate those which are not of sufficient quantity or concentration to 
justify their investigation at the present time. 

The wastes have been classified as follows: 


Direct Colors 8. Mineral Colors 
. Sulphur Colors 9. Aniline Black 


. Developed Colors 11. Color Shop Wastes 
. Naphthol Colors 12. Kier Wastes 

6. Cuteh Colors 13. Chlorine Bleach 

7. Basie Colors 14. Peroxide Bleach 


i; 

2 

3. Vat Colors 10. Indigo Dyeing * 
4 

5) 


Many of these wastes are small in quantity, being employed by only 
a few of the mills, while others are not considered concentrated enough to 
treat. In order not to confuse the work, all those wastes not contributing 
a large share to the pollution problem have been eliminated for the present, 
and it was therefore decided to concentrate our attention on the following 
four of the above wastes: waste kier liquor, direct colors, sulphur colors, 
and wash waters from indigo dyeing. 

The relative quantities of these wastes are as follows: Of the 430 mills 
in North Carolina in 1930, 147 of them were discharging a total of 59,- 
000,000 gallons of waste per day. Of this amount, 7,200,000 gallons are 
considered sufficiently concentrated to require treatment. Of the 7,200,000 
gallons, 4,000,000 gallons are concentrated kier liquors; 865,000 gallons 
are concentrated direct color wastes; 935,000 gallons are concentrated 
sulphur color wastes; and 1,400,000 gallons are miscellaneous wastes, in- 
cluding those from indigo dyeing, color shops, and desizing. 

* This is a vat color, and probably should be in that classification, but, 
due to the large amount of indigo dyeing in this region, it has been given 
a separate classification. 
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The methods of treatment to be chosen will be based on their ability 
to remove color, undesirable chemical constituents, and constituents causing 
the biochemical oxygen demand, such as organic matter in dissolved, sus- 
pended, and colloidal states. 

The work on recovery is not to be confined to a recovery of dyes and 
chemicals alone, but will be expanded so that it will also include recovery 
of dyes containing nitrogen for their fertilizer value, and those containing 
large amounts of organic material for their fuel value, either in the solid 


form or as a gas. 


II. PRELIMINARY STUDIES 


Survey of the Literature 


A survey of all the literature dealing with the treatment of textile 
waste liquors may be summarized as follows: 
1. The wastes are amenable to chemical precipitation, followed by 
sedimentation.” * * * % ® 

2. Separation of the wastes before treatment is advisable, and in most 
cases economical, due to large quantities of the wastes requiring 
less treatment than others.’ 

3. Due to wide variations in the concentration and quantity of flow 
during the day, it is not possible to change treatment processes 
to meet these fluctuations. Two storage tanks must consequently 
be provided: One to hold the wastes from one day’s operation, 
while the wastes from the preceding day are retained in the 
other tank and treated at a uniform rate.’ 

. Sludge may be dewatered either on a sludge drying bed or a 
rotary vacuum filter.’ 

. Coagulation and sedimentation, followed by intermittent sand filtra- 
tion at the rate of 100,000 gallons per acre per day, has been 
successful.? 

». One mill is treating a combination of sulphur dyes and indigo wash 
water with calcium chloride; the process is not successful be- 
cause of the lack of suitable chemical dosing apparatus and 
scientific operation.’ 

. Experiments have indicated that the following chemicals are suitable 
for coagulation of textile wastes: Lime, alum, ferrous sulphate, 
calcium chloride.” ** A combination of lime, alumino ferric, 
and sodium carbonate has been used in England.° 

8. Sulphur black rinse waters have been clarified with sulphuric acid.® 

9. Clarification of sulphur black dye wastes by coagulation with alum, 
aleofloc, calcium chloride, copper sulphate, and chlorinated cop- 
peras was unsuccessful.” 

10, Bleaching of sulphur black wastes with chlorine was unsuccessful.” 

11. Kier liquor wastes did not respond to treatment by acidification, 
or coagulation with calcium chloride, alum, copper sulphate, 
aleofloc, and chlorinated copperas.” 

. Treatment of direct dye liquors by ferrous sulphate has been em- 
ployed.” 

3. Sulphur black dyes will practically prohibit digestion in the sep- 
arate sludge digestion sewage treatment plant, and cause bulk- 
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ing and decreased operating efficiency of the activated sludge 
type of sewage treatment plant.” * ” 

14. Treatment of combined wastes and domestic sewage has been 
studied with pilot plants, and it has been found that the activated 
sludge type of sewage treatment plant is more suitable than the 
separate sludge digestion type for combined treatment. How- 
ever, the residual color of the effluent is still high enough to 
condemn the sewage treatment plant to the ordinary observer.” 

In studying the literature on the subject it has been observed that 

many conflicting results are reported. This is probably due to the fact 
that the wastes being treated are not specifically named. Too many times 
treatment processes are reported with no more description of the wastes 
being treated than that they are textile wastes, or are wastes resulting from 
several processes. To be of real value, the actual source of the waste and 
the formula used should be recorded; otherwise the results are meaningless. 


Ill. ExpreERIMENTAL WoRK 


Introduction 


The experimental work has been divided into two phases: Chemical 
precipitation and biological treatment. Although considerable work has 
been done on chemical precipitation in the past, the information available 
is not sufficient for general application. 

The chemical precipitation work that is being conducted in this labora- 
tory at the present time is providing the required design data for the pilot 
plant which is to be constructed for use in the field. 

The efficiency and economy of chemical coagulants for certain wastes 
are being verified. The time of mixing and the required volume for sludge 
storage is being determined for the wastes. 

We do not feel, however, that chemical precipitation of the wastes will 
be the ultimate solution of the problem, due to the cost of chemical treat- 
ment and to the sludge problem which is a natural resultant. For that 
reason, we are turning to biological treatment, in the hope that it can take 
the place of chemicals for treating some of the wastes, or can be used 
in conjunction with chemical treatment to reduce the cost and improve the 
efficiency of the treatment processes, and at the same time assist in the 
solution of the sludge problem. 

Up to the present time, a large part of our work has been purely 
qualitative, although some quantitative results have been obtained. We 
are most interested at the present time in learning what types of treat- 
ment are worth investigating in the field with the pilot plant. Any quali- 
tative results obtained in the laboratory will be verified by investigation 
in the field plant, since results obtained there will be more dependable for 
practical application. 


Presentation of Results 


Results are presented as specified in ‘‘Standard Methods of Water 
Analysis’’ of the American Public Health Association. 

Color.—Refers to the intensity of the color of the waste liquors as 
compared with Platinum Cobalt standards. The color recorded is the 
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‘¢true’’ color, the precautions described in ‘‘Standard Methods of Water 
Analysis’’ being observed for elimination of ‘‘apparent color.’’ 

pH.—The value of the concentration of hydrogen or hydroxyl ions. 
This determination is important, since with abnormally high or low pH 
reactions, corresponding to highly alkaline or acid conditions of the waste, 
the normal biological life of streams and sewage plants cannot function. 
It is, therefore, a measure of the toxicity of the wastes discharged. 

Alkalinity.—The phenolphthalein and methyl orange alkalinity is re- 
corded as parts per million of calcium carbonate. 

Oxygen Consumed.—This determination should not be confused with 
the biochemical oxygen demand. Oxygen consumed is a measure only of 
the carbonaceous organic matter present, and is suitable only for com- 
paring results in the same laboratory. Since biochemical oxygen demand 
tests require five days for completion, oxygen consumed tests are being made 
only as a means of comparing the relative efficiencies of the treatment proc- 
esses in order to expedite the work. When the best methods have been 
chosen by this method, the actual biochemical oxygen demand determina- 
tions will be made on the effluents from the field plant. 

Oxygen-consumed results are recorded in parts per million of potas- 
sium permanganate consumed in 30 minutes at boiling temperature. 


A. DiIsPposaAL BY CHEMICAL PRECIPITATION 
Indigo W * Water 


This waste was taken from t f the White Oak Mill at 
Greensboro, N. C. The only waste wa. tis mill are those from the 
indigo dyeing of chain cotton warp for th saving of denims. The waste 
waters from the manufacture of the sodium iydrosulfite are discharged 
through a separate outfall, and are small in quantity; the caustic boil is 
discharged only at the end of the day and therefore these two waste 
waters were not included. 

The sample contained only those waste liquors which are discharged 
continuously throughout the day; namely, the wash following the caustic 
boil, and the two washes following the dye vats. 

The best results obtained by chemical precipitation of the indigo wash 
waters are given in tables 1 to 5. 

The cost of treatment is based on carload quantities, at the prices 
quoted for October 15, 1932: Ferrie Chloride, $4.50/100 lbs.; Aluminum 
Sulfate, $1.25/100 Ibs.; Ferrous Sulfate, $1.25/100 lbs.; Lime, $0.85/100 
lbs.; Caleium Chloride, $1.05/100 Ibs. 

Ferrie chloride, ferrous sulfate, and lime were tried separately, but 
the results obtained did not warrant further investigation. 

The highest reduction in color, oxygen consumed, was obtained by 
using 16.68 lbs. of ferrous sulfate and 13.74 Ibs. of lime per thousand 
gallons (Table 5) at a cost of $0.325. The reduction in color was 96%, 
giving a clear sparkling supernatant liquor. 

Since the cost is reduced to $0.143 per thousand gallons by using the 
smaller doses of 8.34 lbs. of ferrous sulfate, and 4.58 Ibs. of lime per 
thousand gallons, with only a slight loss in efficiency, this dose is to be 
preferred. The effluent was clear and contained only a trace of green. 
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The sludge settled rapidly, one volume of sludge to four volumes of super- 
natant liquor being developed after five minutes. 

It should be observed that a higher dose of chemicals does not neces- 
sarily guarantee higher reductions in color and oxygen consumed. From 
Table 5 it is seen that, at a cost of $0.247 per thousand gallons, a color 
reduction of 76%, and a reduction of 21.4% in oxygen consumed are 
obtained, as compared to a reduction of 92% in color and 41.8% in the 
oxygen consumed at a cost of $0.143 per thousand gallons. 

In Table 2 the results of treatment with calcium chloride are tabu- 
lated. A dose of 16.68 lbs. per thousand gallons at a cost of $0.175 pro- 
duces a clear effluent with just a trace of green. The efficiency of the eal- 
cium chloride is not as high as with ferrous sulfate and lime, but it has 
three advantages which recommends its use over that of the ferrous 
sulfate and lime: First, the pH has been reduced to 7.5; second, the hy- 
droxide alkalinity is entirely eliminated and the total alkalinity reduced 
44.8%; third, the volume of sludge is much less than that produced with 
the other coagulants. At the end of 30 minutes settling the sludge volume 
was one to nineteen volumes of supernatant liquor. 

The use of the remaining coagulants is prohibited, either because of 
their cost or their low efficiencies. 

Conclusions.—The use of calcium chloride in doses of 16.68 Ibs. per 
1,000 gallons, a mixing period of 15 minutes, and a retention period for 
sedimentation of one hour with continuous sludge removal is recommended 
for the chemical treatment of indigo wash waters. 


Sulfur Dye Liquor 


The sulfur dye liquors are conceded to be the most difficult of the 
dye wastes to treat, and the one used in this experiment proved to be no 
exception to the rule. 

The sample was obtained from the Proximity Print Works, Greens- 
boro, N. C. The process was the dyeing of cotton cloth, and the color 
being applied was olive drab. The waste dye was collected during the 
discharge of the exhausted dye liquor. 

Ferrous sulfate, alum, lime, calcium chloride, ferrie chloride, and 
sulfuric acid were used separately. Alum and lime, calcium chloride and 
lime, ferrous sulfate and lime, sulfuric acid and ferrie chloride, sulfuric 
acid and calcium chloride, and sulfurie acid and alum were used in com- 
bination. 

Good coagulation could be obtained with the floe settling rapidly, but 
the supernatant liquor was but little better than the raw waste. 

Sulfuric acid gave a bright orange and very turbid supernatant liquor, 
with a tendency to yellow with an increase in acid. 

Conclusions.—The average total alkalinity of sulfur jig wastes is from 
1500 to 2000 parts per million, while this waste had an alkalinity of 4000 
parts per million. Lowering the pH as low as 3.5 did not overcome the 
difficulty. It was, therefore, concluded that this sample was unusually bad, 
since other investigations have shown that sulfur jig wastes will clarify 
upon the addition of sulfuric acid. 
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Direct Black Dye Liquor 


The objectionable feature of this waste is its high color. The bio- 
chemical oxygen demand is the lowest of all the dye liquors, and there are 
no chemicals in the waste liquor except the dye and sodium chloride. 

The dye remaining in the liquor after the bath is exhausted is small 
in amount, but the color is very intense. In a dilution of 1 to 1000 the 
color is still very apparent. The problem of treating this waste, then, is 
primarily one of color removal. 

The waste liquor was obtained from the Durham Hosiery Mill, Dur- 
ham, N. C. The process was the direct dyeing of black on cotton hose, 
and the sample was collected during the discharge of the exhausted dye 
bath. 

Ferrous sulfate, lime, calcium chloride, alum and ferric chloride were 
tried separately. Alum and lime, ferric chloride and lime, calcium chloride 
and lime, and ferrous sulfate and lime were used in combination. 

The results obtained were not satisfactory. The floc formed was very 
slow in settling, and the resulting supernatant liquor showed but little 
improvement over the raw waste. 

Conclusions.—Although chemical precipitation may possibly be used 
for the treatment of this waste, it is not the logical treatment. The dye is 
so very soluble in water without the use of chemicals that it cannot be pre- 
cipitated by changing the pH with the subsequent formation of a floc. 
Precipitation does not entirely remove substances so completely in solution 
as this dye seems to be. 

Since this waste is large in quantity, other methods for its treatment 
will be investigated. 


Kier Liquor 


From every viewpoint the waste liquors resulting from the kiering 
of cotton are the most objectionable of all textile wastes. The quantity 
is large, since practically all the cotton is subjected to this process. The 
color is high, although not as persistent as that of the dye wastes. The 
alkalinity is high, due to the free caustic employed in the process, and 
the biochemical oxygen demand is high, due to the removal of the or- 
ganic material during the kier boil. 

The problem of treatment for the kier liquors is primarily one of 
reduction in biochemical oxygen demand, and alkalinity. 

As yet no satisfactory method for the disposal of this waste has 
been developed, and for that reason we feel that considerable time de- 
voted to the solution of this problem will be well justified. 

For our experimental work the waste samples were obtained from 
the Erwin Cotton Mills, Durham, N. C., and collected during discharge of 
the caustic boil. The chemicals used in the kier formula were sodium 
hydroxide and sodium carbonate. 

The waste did not respond to coagulation with calcium chloride, 
alum, or ferrous sulfate. Sulfuric acid produced precipitation, but 
the results were not satisfactory. These preliminary studies confirm the 
work of Worth.” 

The studies of Copson and Curtis on ‘‘A Process for the Disposal 


of Waste Kier Liquor’’ were investigated.” 
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Quoting from the author’s report on the process,” ‘‘Some twenty 
odd schemes for disposal of kier liquor have been given consideration so 
far, and a few have been studied in detail. ... The process which ap- 
peared to promise the most economical results consisted of converting 
the caustic to carbonates by carbonation with flue gas, and adding 
enough untreated kier liquor to the carbonated liquor to change the 
bicarbonates formed over to carbonates. The mixture contains then 
only carbonates, which are precipitated by the addition of calcium 
chloride. ’’ 

This method was investigated by carbonation with carbon dioxide 
from a generator. The amount of bicarbonates was determined by 
titration, and enough of the raw liquor added to convert the bicarbonates 
to carbonates. The liquor was then precipitated with an excess of ecal- 
cium chloride and the following results obtained: 


TABLE 6 


Treatment of Kier Liquor by Carbonation and Calcium 
Chloride 


Oxygen Consumed Color 
Raw a 2,765 10,000 
Treated che iy? 2,305 5,000 
Red., % 16.6% 50% 


Although the method produces a good, fast-settling precipitate, the 
resulting effluent cannot be considered satisfactory. 

The following method was tried and found to be unsuccessful: Pre- 
cipitation of the sodium carbonate by converting to calcium carbonate with 
lime. The supernatant liquor, containing only sodium hydroxide, was then 
precipitated with alum. The floc formed was too light, and did not settle 
readily, and the supernatant liquor showed little improvement over the 
raw waste. 

Conclusions.—No satisfactory method for the chemical precipitation of 
kier liquors is available. The work on this waste will be continued in the 
hope that a suitable method of treatment will be developed. 


(To be concluded) 
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The Compressometer, 


An Instrument for Evaluating the Thickness, 
Compressibility and Compressional Resili- 
ence of Textiles and Similar Materials * 


By DR. H. F. SCHIEFER 


The instrument described in this paper provides a 
convenient means for measuring the thickness and the 
change in thickness of a textile or similar material when 
it is subjected to increasing or decreasing pressures. The 
foot of the instrument can be lowered or raised by means 
of a rack and pinion acting through a helical spring. The 
pressure applied to the specimen by the foot is indicated 
on a dial micrometer and the corresponding thickness of 
the specimen on a second dial micrometer. Readings are 
taken under increasing pressures and then under decreasing 
pressures. 

Curves for the compression and recovery of several 
materials are shown. Definitions are proposed for the 
terms thickness, compressibility and compressional resili- 
ente as applied to textiles. The results of tests on rug 
aati blankets, felts, on knit, woven, and pile fabrics 
ané on sheet rubber and paper are given. 


Introduction 


HE thickness of textiles and many other similar materials depends 
T greatly upon the pressure applied to the surfaces of the specimen. 

It decreases as the pressure is increased. The thickness of these 
materials is purely a matter of definition. Many definitions of thickness 
and methods for measuring thickness are published. The resulting con- 
fusion is described by Emley.t He points out the need for general agree- 
ment on one method and proposes a specification for a standard thickness 
gage and a standard definition of thickness. 

The purpose of this paper is to describe an instrument for measuring 
the thickness under a known pressure which can be increased or decreased 
gradually and continuously.? Using this instrument the thickness under a 
given pressure can be measured. The change in thickness under either 
increasing or decreasing pressure can also be measured. The compressi- 
bility and compressional resilience of the material are computed from these 
data. These properties affect the sensations that contribute to what is 
usually called the softness or hardness of cloth. 

* This publication approved by the Acting Director of the Bureau of 
Standards of the U. S. Department of Commerce. 
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Curves for the compression and recovery of several materials are shown. 
Definitions are proposed for the terms thickness, compressibility and com- 
pressional resilience as applied to textiles. The results of tests on rug 
underlays, blankets, felts, on knit, woven, and pile fabrics and on sheet 
rubber and paper are given. 


The Instrument 


The instrument is shown in Fig. 1. A schematic diagram is shown 
in Fig. 2. The specimen, A, is placed upon the anvil, B. The foot, C, 
is circular in shape and 1 inch in diameter. It is fastened to the bottom 
of the spindle, D, of the lower dial micrometer, E. The lower surface of 
the foot is plane and parallel to the upper surface of the anvil. The rod, 
F, is fastened to the top of the spindle at G and to the top of a helical 
spring, H, at I. The bottom of the spring is fastened to the tube, J, at 
K. The upper dial micrometer, L, is fastened to the top of the tube at M. 
The spindle, N, of the upper dial micrometer rests on the top of the rod at 
O. The tube may be moved up or down relative to the frame, P, by turning 
the knob, Q, of the rack and pinion, R. By turning the knob the foot may 
be lowered upon the specimen. The pressure which is applied to the speci- 
men by the foot may be ascertained from the upper dial reading and a 
calibration curve of the spring. The upper dial indieates the elongation 
of the spring. The distance between the face of the foot and the anvil; 
that is, the thickness of the specimen, is indicated on the lower dial. Each 
dial is graduated to read directly to 0.001 inch. 

To calibrate the spring, the frame of the instrument is rotated through 
180° about the vertical post, S. The foot is placed above the center of 
one pan of a balance. A load is placed on the other pan. The foot is 
lowered until the two pans are in balance and the elongation of the spring 
is read on the upper dial. The foot is lowered beyond the balanced position 
and then is raised until the two pans are again in balance. The elonga- 
tion of the spring is read on the upper dial. The difference between the 
two upper dial readings is due to friction. Similar readings are taken for 
various loads. The spring elongations are plotted against the pressure, 
that is, the load divided by 0.7854 square inch which is the area of the foot. 

The results are shown in Fig. 3 where curve A is obtained when the 
foot is lowered and curve B is obtained when the foot is raised. Curves A 
and B differ from each other because of friction in the moving parts of 
the dial micrometer. The friction gradually increases from the equivalent 
of about 0.1 pound per square inch at low pressures to about 0.2 pound per 
square inch at high pressures. It is probably high in the present instrument 
and could be reduced by changes in the design. For the present instru- 
ment, where the friction in the moving parts is appreciable, curve A is used 
when the pressure on the specimen is increased, while curve B is used when 
the pressure is decreased. 

The small helical spring of the lower dial micrometer was removed 
because it would alter the calibration curves when specimens of various 
thicknesses are measured. 

The lower dial micrometer was calibrated for periodic and hysteresis 
errors. In the calibration a load of 1 pound was placed upon the spindle. 
The periodic error was less than 0.0005 inch. The hysteresis error was less 
than 0.0001 inch. 
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The Compressometer. 








Fig. 2. Schematic Diagram of Compressometer. 
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The periodic and hysteresis errors of the lower dial micrometer were 
also determined under the conditions in which the instrument is used. The 
periodic error was practically the same as that determined on the dial alone. 
The hysteresis error, however, increased from 0.0001 inch at a pressure of 
0.1 pound per square inch to 0.0003 inch at a pressure of 2 pounds per 
square inch. 
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Fig. 3. Calibration Curves of Helical Spring. 


The elastic deformation of the frame of the instrument, when the 
pressure exerted by the foot is increased or decreased 1 pound per square 
inch, is about 0.0002 inch. The maximum departure from parallelism of 
the foot from the anvil is about 0.0003 inch. These errors are negligible 
and were neglected in reporting the results. 


Test Procedure 


The data for the loading and unloading of a specimen are obtained 
as follows: The specimen is placed on the anvil without tension. The foot 
is lowered upon the specimen by means of the rack and pinion and the 
pressure is gradually increased. When the pressure reaches 0.1 pound per 
square inch (that is, when the upper dial indicates the spring elongation 
given by curve A at the pressure of 0.1 pound per square inch) the thick- 
ness (that is, the lower dial reading) is recorded, the ten thousandth place 
being estimated. Similar simultaneous observations are made at seven 
other pressures up to 2.0 pounds per square inch. The pressure is then 
gradually reduced and observations are made at the same pressures during 
unloading, the upper dial indicating the spring elongations given by curve B 
at the various pressures. The observations are made in rapid succession. 
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With a little practice an observation can be made in about 10 seconds. 
The time required to obtain the data for the compression and recovery cycle 
of a specimen is approximately 3 minutes. 

Curves of the compression and recovery cycle of several materials are 
shown in Fig. 4. The curves are drawn through the average of the values 
obtained at three or more places on each specimen. It is evident that the 
variations of the observed values of any material are mainly attributable 
to differences in thickness of the specimens at the places measured. The 
eurves of different materials show great differences. 
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Fig. 4. Typical Curves of Compression and Recovery. 


Discussion and Application 


In order to evaluate the thickness of fabrics and similar materials, and 
to evaluate the properties of compressibility and compressional resilience, 
it is necessary to define each in terms of measurable properties. The 
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definitions must of necessity specify the size and shape of the foot and 
the pressure exerted by the foot. The pressure of 1 pound per square inch 
proposed by Emley * is used in the tentative definition of standard thickness, 
The definition for compressional resilience of textiles requires the selection 
oz a standard pressure range. The range from 0.1 to 2.0 pounds per square 
inch is suggested. The definitions which follow are for textile fabrics, but 
uay be applicable to other materials. 

It is assumed that, unless otherwise specified, tests made with the com- 
pressometer will be carried out on specimens that are in equilibrium with an 
atmosphere of 65 per cent relative humidity at a temperature of 70° F 
the standard conditions for textile testing. 

The following conditions of test are specified: (1) The specimen shall 
be placed without tension upon a horizontal plane surface, the anvil; (2) 
a circular foot, 1 inch in diameter whose surface is plane and parallel to 
that of the anvil shall be brought to bear upon the specimen with gradually 
increasing pressures up to 2.0 pounds per square inch and then gradually 
decreasing pressures; (3) readings shall be taken at pressures 0.1, 0.2, 0.35, 
0.5, 0.75, 1.0, 1.5, and 2.0 pounds per square inch; and (4) the time interval 
between two consecutive observations of points on the curve of compression 
or recovery shall be not less than 10 nor more than 15 seconds. Then: 


7” 


The thickness of the specimen is the distance between the foot 
and the anvil when the pressure has been increased to a stated 
amount. 

The standard thickness of the specimen is the thickness when 
the pressure is increased to 1 pound per square inch. 

The compressibility of the specimen is the ratio of the rate 
of decrease in thickness at a pressure of 1 pound per square inch 
to the standard thickness. 

The compressional resilience of the specimen is the amount of 
work recovered from the specimen when the pressure is decreased 
from 2.0 to 0.1 pounds per square inch, expressed as a percentage 
of the work done on the specimen when the pressure is increased 
from 0.1 to 2.0 pounds per square inch. 


The data for the numerical expression of these properties can be 
readily obtained with the instrument described. The area under the 
curve of compression bounded by horizontal lines at the initial and final 
thickness is equal to the work done on the specimen during compression. 
Ii simultaneous readings of thickness and pressure are taken at pres- 
sures 0.1, 0.2, 0.35, 0.5, 0.75, 1.0, 1.5 and 2.0 pounds per square inch, then 
the work done can be computed by means of the formula W = 0.025(6A + 
5B+ 6C+ 8D+ 10E+ 15F + 20G— 70H), where A, B,|C, D, E, F, G, 
and H are the thicknesses in inches at the above pressures respectively. 
This formula is based upon the assumption that the segménts of the curve 
between two consecutive pressures are straight lines. The same formula 
gives the work recovered when the thicknesses from the curve of recovery 
are substituted. 

The numerical values of the properties defined above appear to be 
useful criteria of the ‘‘handle’’ or ‘‘feel’’ of fabrics when they are 
squeezed between the fingers. Together with the coefficient of friction 
and the flexural work and flexural resilience, for which methods of evalu- 
ation have been described elsewhere,‘ they offer a means for describing 
the tactile and kinaesthetie characteristics of fabrics quantitatively. How- 
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ever, pending further consideration of the relation between the physical 
stimuli and the sensory responses,’ it will suffice simply to tabulate the 
values which were obtained. They are given in Table 1. 


TABLE 1. Results of Tests * 


Total Compressional 
Compression, Resilience 
pressure Standard | Compressi- 
range of | Thickness bility 
0.1 to 2.0 Average 
Ibs. per in.? Deviation 


Description of Specimen 





Inch Inch In2/lb. Per cent| Per cent 
Rug Underlay A, Cotton and Paper.... 0.290> 0.357 0.32¢ 35d 
Rug Underlay B, Jute .058 .268 .10 
Rug Underlay C, Sponge Rubber 146 292 .28 
Rug Underlay D, Sponge Rubber 0075 1635 .02 
Sheet Rubber A, Pure Gum .003 1915 .006 


Sheet Rubber B, Packing............. 0015 153 .003 
WO Tols «Pave Nasb hea Waves duceeas .038 1395 .09 
0195 075 .09 
Oita WORE. 6st cccpcinst cosaees 118 117 38 
Blanket B, Wool 077 116 si 


.097 .134 yy | 
105 .145 28 
Blanket B, After 5 washings.......... 103 144 27 
Blanket C, Cotton Warp, Woo! Filling . .081 123 25 
Blanket C, After 1 washing 101 145 27 


ore Oh 
a ee DO 
a 


— 
corona 


et et 


— et et 


Blanket C, After 3 washings.......... 101 .148 .26 
Blanket C, After 5 washings .096 144 .26 
Knit Cotton, Napped 0485 .089 .21 
Knit Cotton .0115 .0415 10 
Knit Cotton and Wool 0195 .0475 14 


a OS ane ere ae ee neers ae 0345 0825 16 
Knit Wool B .020 .061 13 
Knit Silk .003 .0085 14 
Knit Rayon... 002 .014 .06 
Wool Pile Fabric............ 025 -137 .06 


Mohate Pile Falew... . 35-6. ccscs casi .0105 149 .02 
Cotton Fabric 0035 011 .08 
Cotton Balloon Cloth 0045 0065 15 
Wool Fabric .003 015 .07 
Silk Parachute Cloth .0015 .006 .06 


woe = hoe bo 


Crt Orbos bo 


Rayon Fabric .0015 .0095 05 
Weighted Silk Fabric................ .002 0125 .07 
Weighted Silk Fabric, weighting re- 

moved chemically .002 011 .06 
Filter Paper .002 .0085 .07 
Bond Typewriting Paper 001 .004 .06 


bob 


Cwh 


“ The results in the table are the average of three determinations except 
for specimens Nos. 3, 4 and 9 which are the average of 7, 4 and 4 deter- 
minations respectively. 

» The total compression and standard thickness are reported to nearest 
0.001 inch for those materials having a total compression greater than 0.05 
inch, and to nearest 0.0005 inch for those materials having a total com- 
pression equal to or less than 0.05.inch. 

‘The compressibility is reported to nearest 0.01 inch? per pound, ex- 
cept specimens Nos. 5 and 6 which are reported to nearest 0.001. 

* The compressional resilience and average deviation are reported to the 
nearest per cent. 
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The total compression in the pressure range of 0.1 to 2.0 pounds per 
square inch and standard thickness are reported to nearest 0.001 inch for 
those specimens which have a total compression greater than 0.05 inch, 
and to nearest 0.0005 inch for those specimens which have a total com- 
pression equal to or less than 0.05 inch. The compressibility is reported 
to nearest 0.01 inch* per pound except specimens Nos. 5 and 6, which are 
reported to nearest 0.001. The compressional resilience is reported to the 
nearest per cent. The average deviation of the compressional resilience 
is also given in the table. It is 1% for 18 specimens, 2% for 9 specimens, 
and greater than 2% for the remaining 8 specimens. The average devia- 
tion is large (9% for bond typewriting paper) for specimens which have 
a small total compression. Rug underlay C of sponge rubber appears to 
be an exception. For it the average deviation of 4% is probably attrib- 
utable to the non-uniformity of the underlay (see Fig. 4). 

The following observations are of interest: The compressibility of the 
blanket is roughly 6 times that of the silk parachute cloth and the bond 
typewriting paper. The order of increasing compressional resilience is 
different from that of compressibility. For the specimens measured it 
ranges from 28 to 86%. As was to be expected, the rubber specimens have 
the highest compressional resilience. The silk, wool, rayon, cotton and 
jute specimens come next in order. The increase in thickness and total 
compression, and the decrease in compressional resilience of the blankets 
after washing, is marked. The difference between a weighted silk and 
the same silk after removal of the weighting is also marked. 

The compressional resilience of the specimens of pure gum sheet rub- 
ber and of sheet rubber packing are lower than might be expected. Ap- 
plying corrections for the instrumental errors to the results for these speci- 
mens decreases the compressional resilience a few per cent. The explana- 
tion for the low compressional resilience of these rubber specimens, there- 
fore, must be sought elsewhere. The conditions of the surfaces of the 
rubber specimens, whether clean, dirty or lubricated, affect the curves of 
compression and recovery. The total compression and the compressional 
resilience for the pressure range of 0.1 to 2.0 pounds per square inch were 
found to be lower for specimens with clean surfaces than for the same speci- 
mens with the surfaces lubricated with graphite. The total compression 
and the compressional resilience for the above pressure range were found 
to inerease with the thickness of the specimen. The total compression for 
the second compression cycle was found to be smaller, and the compressional 
resilience was found to be greater than for the first cycle when the second 
cycle was obtained without removing the specimen from the instrument. 
The results of tests are given in Table 2 for two specimens of pure gum 
sheet rubber. 

The shape and size of the foot, and the dimensions of the rubber speci- 
men relative to them, probably affect the magnitude of the compressional 
resilience. The manner in which these affect the compressional resilience 
is beyond the scope of this paper. 

The present instrument was designed primarily for the measurement 
of relatively thick textiles, such as blankets and napped underwear. The 
results shown in Tables 1 and 2 and Fig. 4 indicate that it can be used 
satisfactorily for measuring thin fabrics, paper and rubber. However, 
measurements of such materials should be significant to the fourth decimal 
place, and an instrument accurate to 0.0001 inch should, therefore, be 


used. Moreover, to measure to this degree of precision the following pre- 
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TABLE 2 


Results showing effect of thickness and condition of surface of pure gum 
sheet rubber on total compression and compressional resilience. 





a : Total Compression Com- 
Specimen Condition of Standard pressure range of pressional 
No. Surface Thickness 0.1 to 2.0 Ibs. Resilience 
per in.? 


Inch Inch Per cent 


Clean, first cycle 0.389 0.0018 64 
Clean, second cycle 389 .0013 79 
Lubricated with graphite 389 .0032 77 
Clean, first cycle 1.08 0195 90 
Clean, second cycle 1.08 .0175 95 
Lubricated with graphite | 1.08 .0210 92 





i we | 


cautions must be observed: (1) The instrument must be constructed with 
greater rigidity to reduce the elastic deformation of the frame to less than 
0.0001 inch. (2) Tolerances consistent with this degree of precision must 
be set for the parallelism and planeness of the surfaces of the anvil and 
foot. (3) The periodic and hysteresis errors of the lower dial micrometer 
nust be determined and corrections consistent with this degree of precision 
must be applied. 

The results given indicate what may be expected from the use of the 
instrument. From the data available it would seem that the compressi- 
bility depends mainly upon the structure of the specimen, whereas the 
compressional resilience depends upon the kind of material and the struc- 
ture of the specimen. 


Note: Drawings of the instrument showing the details of construction 
may be obtained from the Textile Section of the Bureau of Standards. 
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Abstracts 


I. FIBRES (SYNTHETIC AND NATURAL) AND FIBRE 
ANALYSIS 


ALKALI-CELLULOSE: StrucTURE. K. Hess, C. Trogus, and O. Schwarzkopf. 
Z. phys. Chem., 1932, V. A162, P. 187-215. 


It is shown that in the three-component system, NaOH-Cellulose—H,0, 
two solid volume phases can occur, so that the apparent disagreement with 
the Gibbs phase of variable composition must be present together with 
volume phases of constant composition. The reaction between cellulose 
and caustic soda is to be regarded as a complex process, several chemical 
compounds being formed dependent on the concentration of caustic soda. 
The authors believe that it is not rational to discuss the reaction as a 
special case of the Donnan equilibrium as Neale has done. (Copied com- 
plete from J. T. I., Feb. 1933, P. A121.) (8) 


CELLULOSE: COPPER NUMBER AND LOSS OF STRENGTH. R. Smit and J. Ph. 
Peper. Chem. W’blad., 1933, V. 30, P. 234-42; Chem. Abs., 1933, V. 
27, P. 2295-6. 


The method of Dokkum (Leipzig Monats., 1925, No. 6, P. 212) is 
preferable, being the quickest: and simplest. A definite copper number does 
not always correspond with the same loss of strength. The copper number 
probably agrees better when the material is treated after the attack with 
a solution of soda, and this would replace the determination of the fluidity 
(Chem. Abs., V. 23, P. 3579). (W) 


CELLULOSE AND CELLULOSE DEXTRINS: CONSTITUTION. K. Hess, C. Trogus, 

and K. Dziengel. Ann. der Chem., 1933, V. 501, P. 49-84. 

This paper describes the optical and crystallographic properties of a 
number of products of the nitration of cellulose and of a ‘‘limit dextrin 2’’ 
produced by the hydrolysis of an acetate obtained in the acetolysis of cellu- 
lose. The conclusion is drawn that this dextrin is chemically identical with 
the substance of cellulose fibres and that, being devoid of the troublesome 
morphological characters of fibres, it is particularly suitable for further 
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studies on the chemical constitution of cellulose. Some of the nitrated 
products examined were the addition compounds with acetone and eyclohex- 
anones and the fact that nitrocellulose so readily forms these compounds is 
explained by the postulation of strong residual valencies in the molecule. 
(Copied complete from J. T. I., 1933, May, P. A287.) (S) 







CELLULOSE AND ITs RAW MarTeriAuts. I. T. Nakashima and M. Negishi. 
Cellulose Ind. (Tokyo), 1932, V. 8, P. 255-9, 259-63, 263-6; Abstracts 
37-41; Chem. Abs., 1933, V. 27, P. 2030. 


Examination of five samples of rayon cellulose and three samples of 
paper cellulose gave for the two kinds respectively: a-cellulose 85-87, 79- 
81%; B-cellulose 4-5, 10-13%; y-cellulose 8-10, 4-6%; copper number, 
6-16, 17-22; lignin (Bjérkmann number), 1.4-3.2, 1.8-2.7; pentosans 5.04— 
6.73, 2.73-3.33%; relative viscosities 3.23-5.53, 3.58-3.85. It is concluded 
that there is no substantial difference between the two kinds of cellulose 
and that the ordinary paper cellulose may be used for manufacturing 
technical rayon. 

II. ACETYLATION OF CELLULOSE. Viscosity, copper number and solu- 
bility indicate that ordinary paper cellulose is as suitable for cellulose 
acetate as are cotton and tissue paper. Solubility (%), specific viscosity, 
copper number, and acetic acid content of cellulose acetate unbleached, 
bleached with permanganate, and bleached with bleaching powder, respec- 
tively, were: solubilities, 93.94, 92.91, 85.48%; viscosities, 3.87, 5.05, 8.77; 
copper numbers, 2.26, 2.26, 2.54; acetic acid contents, 59.25, 57.26, 59.82%. 


(W) 
J. Home 



















CoTtoN: ABSORPTION OF WATER. Geo. Clark and Julia Southard. 
Econ., 1933, V. 25, P. 228-34. 


Photomicrographs and X-ray studies of cotton show that the dimen- 
sions of the unit cell of cellulose are not changed by absorption of water. 
The H,O is held between the cells possibly by hygroscopic materials present 
there. The different parts of the cotton fibre vary in structure and in 
solubility. (Copied complete from Chem. Abs., V. 27, P. 2306.) (W) 
















Corron Harr: Errect or Maturity ON Properties. Trans. Centr. Asiatic 
Res. Inst. Cotton Growing, etc. ‘‘Nihi,’’ 1931, No. 50: ‘‘Materiali k 
Izucheniiu Chlopokovogo Volokna v Raelichnoi Stepeni Erelosti.’’ 





A series of papers by various authors, as follows, with an introduction 
aid short summaries in English: (1) The collection of the samples and 
the characteristics of the materials used, by M. G. Rytikov, pp. 7-14. 
Details are given of the collection and characteristics of the samples. The 
varieties are Navrozky (Upland), Zagora (Egyptian), and Million Dollars 
(African). (2) Microscopic study of cotton hairs of different degrees of 
ripeness, by A. P. Zakoshchikov, G. A. Korjeniovski and M. G. Rytikov. 
(3) The technological properties of the cotton hair with relation to the 
degree of ripeness, by N. I. Marchenko. (4) The chemical composition of 
cotton hairs of different degrees of ripeness, by V. T. Ivanova and A. M. 
Kurennova. (5) The ash content of cottons of different degrees of ripe- 
ness, by B. I. Ardeshev and B. I. Leonov. (6) Chemical and technological 
tests on cotton samples of different degrees of ripeness, by G. A. Korjeniov- 
ski and E. Z. Plushkin. (7) Cotton seed and cotton seed oil with relation 
to ripeness, by E. K. Lonsinger and R. L. Rashkina. (Copied from J. T. I., 
Jan. 1933, P. A58.) (S) 
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CoTToNn Hair: RIPENESS, FINENESS, AND STRENGTH. V.S. Fedorov. Pam. 
phlet of Scientific Research Bureau of the Central Cotton Committee, 
Tashkent, ‘‘O Erelosti, Tonine e Kreposti Chlopokovogo Volokna,’’ 
1930, 40 pp. 


(1) Ripeness. The degree of ripeness is expressed by a ‘‘filling ¢o- 
efficient,’’ determined by cutting sections of the hairs and measuring wall 
thickness and length (in section) of the central canal. The figures so 
obtained are related to an ‘‘ideal’’ hair form, which is imagined inflated 
to an annulus and the ratio of external to internal diameter determined. 
The most abnormally thickened hair examined gave a value of 5 for this 
ratio, the most unripe hair the value 1.05. A scale of ‘‘ filling coefticients’’ 
was constructed between 0 and 5, for ratios between 1.05 and 5. The 
coefficients are given to the nearest 0.5, thus giving 11 degrees of ripeness 
between 0 and 5. The coefficient can also. be determined without cutting 
sections from measurements of ribbon width and wall thickness. 

(2) Fineness. Fineness is expressed by the sectional area ot the hair 
or by the metric number. It can be determined from the ‘‘ filling coeffi- 
cient’? mentioned above and the ribbon width. A nomogram is provided 
te give metric number and cross-sectional area from ribbon width and 
filling coefficient. A table is given (No. 3) comparing the metric number 
as determined in this way with that determined by weighing known lengths. 

(3) Strength. The strength of individual hairs gives no information 
with regard to the strength of the material. The testing of bunches of 
hairs is discussed, particularly with regard to the strength of a ‘‘theo- 
retical’? bunch as compared with that of yarn. Table 5 (in the original) 
is a frequency array of single hair strength of five sorts of ectton. Table 
6 is a similar table for Webber cotton taken from green, unripe, half-opened 
and opened out bolls. (Copied complete from J. T. I., Jan. 1933, P. A59.) 

(8) 


CoTTon PLANT: Errect oF SALT CONCENTRATION ON GROWTH. A. F. Pan- 
kratova—Glagoleva. Empire Cotton Growing Rev., 1932, V. 9%, P. 322 
(from Rept. Sci. Res. Inst. Cotton Culture and Ind. ‘‘Nihi,’’ 1932, 
24 pp.). 

In experiments at Tashkent in 1926-1927, the addition of sodium 
chloride to give a concentration of 0.37% or more, greatly reduced the 
growth of cotton in Hellriegel’s culture solutions and in sand cultures. 
The addition of small proportions of potassium and calcium chlorides gave 
no improvement, and for equal total molecular concentrations the mixture 
of these salts proved more harmful than sodium chloride only. In soil 
cultures, sodium chloride, in amounts not exceeding 0.73% of the soil 
solution slightly increased growth; the harmful effects of higher concen- 
trations of sodium chloride were mitigated to some extent by the antago- 
nistic action of potassium and calcium chloride, giving two molecules of 
each salt per hundred of sodium chloride. (Copied complete from J. T. I., 
Jan. 1933, P. A6.) (8S) 


CorroN PLANT: INHERITANCE OF LINT PERCENTAGE IN. J. O. Ware. 
Expt. Sta. Rec., 1932, 67, 24 (from J. Amer. Soc. Agron., 1929, V. 21, 
P. 876-894). 
The inheritance of lint percentage in cotton was studied in four sets 
of crosses made at the Arkansas Experiment Station: (a) Pima (31%) X 
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Winesap (32%); (b) Pima (29) x Upright (36); (c) Winesap (31) X 
Sea Island (21); and (d) scant lint (5.6) x normal lint (34). High 
lint percentage was shown to be incompletely dominant in the F, of the 
(d) crosses. In F, and in the progeny of the back-cross on the sparse- 
linted parent there was good evidence of a single factor control of lint 
percentage. The F, generation mean of the (¢) cross also held an inter- 
grade position between the two parental means, but in the (a) and (b) 
crosses it lay, respectively, below both of its parental means. Hence, high 
lint percentage was incompletely dominant in the (c) and (d) crosses, and 
low lint percentage was intensified in the (a) and (b) crosses. (Copied 
from J. T. I., Jan. 1933, P. A6.) (8S) 


Hairs: X-RAY ANALYSIS. W. T. Astbury. Trans. Faraday Soc., 1933, V. 
29, P. 193-211; ef. Chem. Abs., V. 26, P. 4263; V. 27, P. 1760. 


A theoretical discussion of protein structure based on X-ray photo- 
graphs of silk, B-keratin, feather keratin, collagen, gelatin, byssus threads 
of Pimma, erystalline style of mollusks, the silera and lens of the eye, cer- 
tain cancerous tissues, ete. (Copied complete from Chem. Abs., 1933, V. 
27, P. 2168.) (W) 


LIGNIN: PROPERTIES. K. Freudenberg and F. Sohns. Ber. Deut. Chem. 
Ges., 1933, V. 66, P. 262-269. 


The following reactions of lignin are investigated—oxidation by means 
of ozone; condensation of carbinols with benzene derivatives; the forma- 
tion of lignin sulphonie acid, and its reaction with p-chlorobenzene-sul- 
phonyl chloride; decomposition of a group with liberation of formaldehyde; 
and methylation with diazomethane. The adsorptive capacity of lignin for 
water and solvents is also described. A fresh sample that had been dried 
at 130° under 1 mm. pressure gave up a further 1-2% of water when heated 
in a high vacuum; the water was collected in a receiver surrounded by 
liquid oxygen. (Copied complete from J. T. I., 1933, May, P. A288.) (8) 


LINEN CELLULOSE: CHEMICAL DEGRADATION oF. C. R. Nodder. Trans. 
Faraday Soc., 1933, V. 29, P. 317-26. 


The solubility numbers of oxidised linen cellulose (k=6) and linen 
cellulose degraded by acids (k= 4.4) are related to the viscosity in a 2% 
solution of cuprammonium by the equation k= logn+ 1.85. For solu- 
bility number greater than 10, a given copper number corresponds with 
greater degradation. For a given viscosity a material degraded by dilute 
acid has a considerably lower copper number than when degraded by a 
neutral salt. A material degraded by dilute acids loses very little more in 
strength when boiled with dilute caustic soda whereas a material degraded 
by hypochlorite shows considerable further loss when so boiled. (Copied 
complete from Chem. Abs., 1933, V. 27, P. 2031.) (W) 


Rayon: Merruops or MANuFACTURE. W. B. Sellars. Silk Digest Wkly., 
1933, V. 24, No. 9, P. 12-14, 16; Am. Dye. Rptr., V. 22, P. 131-4. 


Commercial methods of preparing viscose, acetate, nitro, and eupram- 
monium rayons are described. Some factors affecting the dyeing properties 
of these rayons are given. (Copied complete from Chem. Abts., 1933, V. 27, 
P, 2296.) (W) 
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SILK: DEGuMMING. J. Stockhausen. Seifensieder-Ztg., 1932, V. 59, P, 
799-800. 


Experimental results are given which prove that a pure soap is the 
best degumming agent for natural silk; any addition of ‘‘synthetic”’ 
detergents, fat-soluble soaps or free alkali is detrimental by lessening 
hydrolysis of the soap. (Copied complete from Chem. Abs., V. 27, P. 
2583.) (W) 


SILK FILAMENTS: TENSILE PROPERTIES OF. W. S. Denham and T. Lons- 
dale. Trans. Faraday Soc., 1933, V. 29, P. 305-316. Tex. Mfr., 1932, 
V..58,, P; 472-3: Chem..Abs.,. 1933, V. 27, P. 2306. 


The load-extension curve for silk filament in an atmosphere of relative 
humidity less than 85% is initially linear, but, when the load exceeds a 
certain limit, becomes approximately parabolic, bending over towards the 
extension axis. In a saturated atmosphere, or in water, the curve is para- 
bolic almost throughout. Young’s modulus for Italian silk is 7 x 10” 
dynes per square cm. (cf. Kubota, this Journ., 1932, A635). The breaking 
load and the load at the proportional limit decrease, and the extension at 
break increases with the relative humidity. The breaking load and the 
extension at break increase with the rate of loading. For small stresses 
the strains produced in silk filaments are almost entirely elastic and epibolic, 
but with increasing stress an irreversible plastic component of the strain 
becomes more and more important (cf. Peirce, this Jour. 1927, 18, T475). 
(Copied complete from J. T. J., Feb. 1933, P. A111). (8S) 


SWELLING OF PROTEIN Fisres. Part I. The Swelling of Collagen. D. J. 
Lloyd, R. H. Marriott and W. B. Pleass. Trans. Faraday Soc., 1933, 
V. 29, P. 554-63. 


The swelling of collagen fibres from ox-hide may be compared to that 
of a 33% gelatin jelly. These systems are alike in chemical constitution, 
but differ in histological structure and in molecular organisation. The 
presence of rings of reticular tissue round the fibres and the orientation of 
the molecules within their substance with the existence of intermolecular 
cross linkages make the cohesive forces of the fibre much greater than those 
of the jelly. Features of resemblance and difference are stated as regards 
gelatin jellies and collagen fibres. It is suggested that the collagen fibril is 
composed of a bundle of protein molecules arranged with their backbones 
parallel to the long axis of the fibre and held together by coordinate links 
between the backbones of adjacent molecules; R groups terminating in 
charged centres ( NH; + or ——COO-) are arranged so that some are 
situated within the fibril, but a large number are brought on to its outer 
surface. It is further suggested that in each fibre the fibrils are held to- 
gether by electro-valent forces between positive (——-NH;-+-) and nega- 
tive (COOO-) charged centres on their outer surfaces, besides being mechani- 
cally bound by the reticular tissue. (Copied complete from J. T. J., 1933, 
May, P. A297.) (8S) 

VARIATION IN THE FINENESS OF DupPLICATE WooL SAMPLES. B. W. Fair- 
banks. Proc. 24th Annual Meeting of the Amer. Soc. Animal Produc- 

tion, 1931, pp. 244-246 (1933). 


Wool samples have been taken in duplicate from 17 areas on each of 
15 sheep. It is concluded that, if a sample of wool is taken from a given 
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area of the body, there is no assurance that the sample is representative of 
that area. When duplicate samples are taken one inch apart and from 
rather small areas there are significant differences between the arithmetic 
means of their diameters. The data suggest that the growth of wool on 
sheep results in an irregularity of fleece fineness. (Copied complete from 
J. T. I., Feb. 1933, P. A110.) (8S) 


Woou: A Stupy oF WoRSTED SLIVERS AND THE INFLUENCE OF CLIMATE ON 
Woot. E. Tanzer (Inst. f. Tierzucht, Halle). Arch. Tierernahrg. 
Tierz., 1932, V. 8, P. 171-211 (Through Animal Breeding Abs., 1933, 
V. 5, Pe2g),. 


Nine samples of worsted slivers from Australia and La Plata and two 
samples of raw wools are analyzed and compared in respect of fineness, 
length, fibre direction, tensile strength, elasticity, and injuries suffered in 
the course of processing. The results are compared with the findings of 
other workers. An attempt is made to explain the differences found be- 
tween the various samples, in the first place, the impaired tensile strength 
of Australian and African wools, through the influence of the elimate. 
Evidence from literature is brought to show that heat, aridity, and dust 
have an injurious effect upon wool, while moisture causes an increased 
elasticity. Another factor which may be involved is the ultra-violet rays. 
(Copied complete from J. T. I., 1933, May, P. A241.) (S) 


WooL: Feitine. E. J. Simola. Teknillinen Aikakauslehti, 1933, V. 23, 
P. 91-2. 


A review of theories of felting. It is still necessary to determine the 
eause of the natural curliness in wool, and how the softening and change 
in plasticity promote the felting process. (Copied complete from Chem. 
Abs., 1933, V. 27, P. 2306.) (W) 


Woo.: REMOVING MINERAL O1L FROM. J. B. Speakman and N. H. Cham- 
berlain. Trans. Faraday Soc., 1933, V. 29, P. 358-68; Chem. Abs., 
V. 27, P. 2080. 


The use of soap in conjunction with the first scouring process serves 
no useful purpose. The difficulty of removing mineral oil increases with 
the boiling point of the fraction. A mixture of wool fat ethers (15%) 
and mineral oil scours as easily as olive oil. (W) 


II. YARNS AND FABRICS 


Fasrics: Errect oF Dry-CLEANING SoLVENTS ON. E. E. Hughes and W. 
D. Appel. Drycleaner, 1932, V. 9, No. 5-6, P. 6-8, 24. 


The effects of carbon tetrachloride, trichloro-ethylene and Stoddard 
solvent on silk, weighted silk, cotton, wool, viscose rayon, and eellulose 
acetate rayon cloths were studied with respect to the effect upon the strength 
of these fabrics of repeated solvent treatments under standardized condi- 
tions, the effect of these solvents on the plaits, and their effect on the color 
of the fabrics. The effect of water in the solvents on the strength of the 
fabrics was also investigated. The conditions were selected to simulate as 
nearly as possible conditions met in the dry-cleaning plant. The results, 
which are tabulated, indicate that no solvent is uniformly superior. (Copied 
complete from Chem. Abs., 1933, V. 27, P. 2039.) (W) 
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FABRICS: WATERPROOFED DUCKS AND SIMILAR. William C. Smith. Am. 
Dye. Rptr., Feb. 13, 1933, P. 114. 


The value of a waterproofed duck or similar fabrie depends not only 
upon its waterproofness when new but upon its continued proofness during 
use. This paper describes a method for testing and rating the waterproof- 
ness of such cloth and an accelerated aging treatment designed to produce 
changes in the waterproofness of the cloth similar to what may occur when 
it is used. A comparison is given of the waterproofness of fifteen repre- 
sentative fabrics after the laboratory aging treatment and after exposure 
out of doors. The results indicate that the test will be useful for the 
evaluation of waterproofed ducks and similar fabrics. (S) 


Rayon THREADS: DouBLE ReErracTion. E. Garulli. Seta Artificiali, 1932, 
V. 4, P. 220-222. 


Double refraction measurements on cuprammonium, viscose and nitro- 
cellulose rayons, both fine filament and coarse filament, are tabulated and 
discussed. The results show that not only are the fine filament rayons dis- 
tinguished from the coarse filament rayons by their greater double refrac- 
tion, but the increase in the fine filament rayons varies with the type of 
rayon. Thus, the increase is greatest (52.4%) for ecuprammonium rayon 
and least of all (27.3%) for nitrocellulose. The specific double refraction 
for the fine filament rayons is greater for nitrocellulose (+ 0.042) than 
for viscose (+ 0.036) and cuprammonium (+ 0.032). The order is the 
same for the coarse filament rayons but the figures differ; namely, +- 0.033 
for nitrocellulose, + 0.025 for viscose, and + 0.021 for cuprammonium. 
Further, the principle indices of refraction of the fine filament rayons are 
lower than those of the coarse filament rayons when both are determined 
in a direction parallel to the plane of polarisation and higher when both 
are determined in a direction perpendicular to the plane of polarisation. 
Copied complete from J. T. J., Feb., 1933, P. A111.) (8S) 


Sik: Use or Acip IN Bornine Fasrics. P. P. Viktorov and Z. S. Bloch. 
Rekonstruktziyu Tekstil. Prom., 1932, V. 11, No. 4, P. 44-7; Chim. et 
Ind., V. 29, P. 418; Chem. Abs., 1933, V. 27, P. 2306. 


Authors investigated the extent to which acid can replace soap for the 
elimination of sericin. Acid generally removes sericin more slowly than 
does soap, and certain concentrations of sulfuric acid weaken the fibre. 
With 2 grams of H.SO, per liter, followed by 5 grams of soap per liter, 
approximately the same results are obtained as with soap alone; the action 
of other acids is dependent on their pH, hydrochloric acting more ener- 
getically than H.SO,, and organic acids less energetically. The latter can 
give as complete removal of sericin as H.SO, by sufficiently increasing the 
concentration of the bath. (W) 


WEIGHTED SILK: DETERMINATION OF SILK FIBROIN IN. E. Fisher and R. 
Edgar. Iowa State College J. Sci., 1932, V. 7, P. 1-12. 


The fibroin content of various weighted silks has been ascertained 
from the nitrogen content, by extraction of the weighting with acids, and 
from the weight of ash. Weighted silk loses an appreciable amount of 
nitrogen when treated at 65° for 20 minutes with water, but aqueous 
solutions of acids or alkalis do not extract nitrogen under these conditions. 
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A bibliography of the literature relating to the analysis of weighted silk 
is appended. (Copied complete from J. T. J., Feb., 1933, P. A113.) (S) 


III. CHEMICAL AND OTHER PrOcESSING (NoT 
OTHERWISE CLASSIFIED ) 


CortoN: MERCERIZATION FOR STRENGTH. J. B. Wilkie. Ntl. Advisory 
Comm. Aeronautic Tech. Notes, No. 450, 16 pp., 1933; Chem. Abs., 
V. 27, P. 2307; Tex. Rsch., 1933, V. III, P. 346-63. 


Systematic conditions for increased strength of cotton yarn or cloth 
especially for aircraft have been evolved, the results tabulated with pic- 
tures of the apparatus. Attention was given to tension, time, temp. and 
concentration of caustic soda, count, twist and ply of yarns, only as better 
control appeared possible than with cloth. It was concluded that the 
strongest mercerized yarn of a given count was obtained with twist multi- 
pliers from 2.2 to 3; thorough pretreatment of yarn to remove extraneous 
materials; mercerization at 0° or lower; sufficient tension of yarn during 
mercerization to prevent contraction more than 3%; caustic solution 10% 
or higher; mercerization time, 5 minutes. Resulting yarn strength should 
be 40-100% stronger than the original. (W) 





DyEs: ACTION OF MERCERIZING ON DuRABILITY. P. P. Viktorov and G. I. 
Zitler. Izvestiya Tekstil. Prom. Torgov., 1930, No. 4-5, P. 82-5; 
Chem. Abs., 1933, V. 27, P. 2305. 


Experiments in dyeing white bleached satin with three substantive 
colors showed that mercerization increases the durability of the dyes, the 
explanation being that the dye is able to penetrate deeper into the thick- 
ness of the fibre as the cellulose is loosened by mercerization. (W) 





Dyrs: ALKALI FASTNESS OF PATENT BLUE. G. Heller. Chem’ztg., 1932, 
V. 56, P. 902-3; Chem. Abs., 1933, V. 27, P. 2304-5. 


Patent Blue V and other dyes of the malachite green series from meta 
hydroxybenzaldehyde—o,p—disulfonie acids are alkali-fast. The fast- 
ness is due to the o-sulfonie acid group, which because of its proximity to 
the phenyl] residues prevents enolization to the ecarbinol in alkali. (W) 








DyEs: OptimMuM CONDITIONS FOR SUBSTANTIVE. E. A. Rakhlin and N. F. 
Ivanov. Rekonstruktziyu Tekstil. Prom., 1932, V. 11, No. 3, P. 40-2; 
Chim. et Ind., V. 29, P. 417; Chem. Abs., 1933, V. 27, P. 2305. 


Comparative dyeings carried out on 15 of the most commonly used 
substantive dyes in the ordinary way showed that the utilization of the dye 
varied from 50 to 98%. The best amount of sodium chloride varies within 
wide limits with different dyes. By using the previously determined op- 
timum amount of NaCl, most efficient utilization of the dyes was obtained 
at 80-100° C. (W) 

DyEes: PHoto-aNnisoTropic Errect. T. Kondo. Z. wiss. Phot., 1932, V. 

31, P. 153-167. 

The photo-anisotropic (Weigert) effect of dyes, which is not accom- 
panied by any measurable bleaching during illumination, is dependent on 
the position of maximum absorption. No effect is shown by dyes having 























522 Textile Research 


their maximum absorption between 700 and 540, but those absorbing be- 
tween 520-500 mostly show the effect. Many dyes absorbing from green 
to the end of the violet show the effect, and some show strong double re- 
fraction as well as dichroism. Dyes that are associated with bleaching 
during illumination in the layer determined, show the effect in that layer, 
The presence of the effect does not depend on the position of the absorp- 
tion bands. (Copied complete from J. T. I., Feb., 1933, P. A117.) (S) 


Sik: WeienTIne. E. Elod and E, Silva. Mell. Textilber., 1931, V. 12, 
P. 757-9; ef. Chem. Abs., V. 26, P. 3926. 


When tin-weighted silk is dyed in an ammoniacal solution of hematein 
a deep reddish violet lake is formed, and the color is intensified by after- 
chroming. Unweighted silk is dyed a faint brown. Microscopic examina- 
tion shows the nature of the deposit and its distribution in the fibre. The 
location of the weighting can be determined by treating a freshly weighted 
silk with ammoniacal copper hydroxide and examining in polarized light. 
The silk substance swells more than the weighting. Photomicrographs are 
included. (Copied complete from Chem. Abs., V. 27, P. 2582.) (W) 


StarcH Sizing: StirrFNess. Margaret S. Furry. J. Home Econ., 1933, 
V. 25, P. 143-9; ef. Chem. Abs., V. 26, P. 3400. 


The relation of stiffness to concentration of starch pastes varies with 
different starches. High humidity decreases stiffness, while addition of 
borax increases it. Fats decrease it but improve the appearance. (Copied 
complete from Chem. Abs., 1933, V. 27, P. 2307.) (W) 


IV. ReEsEARCH METHODS AND APPARATUS 


ABSOLUTE COLORIMETER: APPLICATION. A. and W. Thiet. Chem. Fabr., 
1932, P. 409-411. 


The Leitz absolute colorimeter permits colour measurements to be ear- 
ried out with the simplest materials after the manner of spectrophotometry. 
A mechanical device enables specific extinctions and the amount of col- 
orimetrically estimable material contained in solutions to be directly read 
off on a deep immersion seale. Colorimetric technique is greatly extended 
and simplified. The apparatus can also be used for the solution of many 
other optical problems. (Copied complete from J. T. I., Feb., 1933, P. 
All17.) (8S) 


ACETATE Rayon: Iopine Test ror. J. Kasche. Mell. Textilber., 1932, V. 
13, P. 420. 


Rayon is immersed for a few minutes in a cold 0.015% solution of 
iodine (1.2 ec. of normal iodine diluted to 100 cc.), freed from adhering 
iodine by washing in water, and then examined under the microscope; 
acetate rayon is stained yellow, viscose, cuprammonium and nitro rayons 
are unstained. Lubricating oils do not interfere. (Copied complete from 
Chem. Abs., V. 27, P. 2803.) (W) 


CAPILLARY JETS: CHARACTERISTICS. E. Tyler and F. Watkins. Phil. Mag., 
1932, V. 14, P. 849-881. 


The authors describe investigations of the factors controlling the rela- 
tion between the continuous length of the jet (L) and its velocity of efflux 
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(V) from a cylindrical nozzle, for liquid jets in different liquids. Char- 
acteristic L-V curves exhibit upper and lower critical velocities, at which 
discontinuity in the jet-length occurs with an L-V streamline part for inter- 
mediate speeds. Whereas viscosity and surface tension of the jet fluid are 
the prime factors controlling the upper critical point, drop formation dis- 
turbance produced at the disruption point of the jet, gaining access to the 
nozzle, is the cause of the lower. Particular cases of liquid jets formed in 
air, more viscous than previously used, reveal modification of both the 
streamline characteristic and upper critical velocity, as a result of increased 
viscosity. Liquid jets formed in other nonmiscible liquids enabled the con- 
trolling influence of the surrounding medium, with respect to viscosity and 
density, to be investigated. Photographs of capillary jets produced under 
varying conditions are included, together with dimensional formulae cover- 
ing the various phases examined. (Copied complete from J. T. I., Feb., 
1933, P. A120.) (8) 
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NEOCARMINE FIBRE STAIN: APPLICATION. Deutsche Farber-Ztg., 1932, V. 

68, Beilage No. 7, P. 25. 

The different textile fibres give characteristic colours with Neocarmine. 
Samples are immersed for 3—5 minutes in a solution of the dye, then rinsed 
in flowing water, passed through water containing a trace of ammonia, 
rinsed and dried. After this treatment unbleached cotton appears pale 
blue, bleached cotton and mercerised cotton appears dark blue, cellulose 
acetate rayon becomes a greenish-yellow, viscose rayon wine red, and other 
types of rayon and silk, wool, ramie, ete., acquire characteristic shades. 
The presence of oxycellulose is indicated by the appearance of red patches 
after treatment with Neocarmine for 3-5 minutes and rinsing for 1-2 


minutes in flowing water. (Copied complete from J. T. J., Jan., 1933, P. 
A60.) (8) 


TESTING FOR FAULTS IN YARNS. W. Schroder. Text. Redr., 1932, V. 50, No. 
596, P. 25; No. 597, P. 36-37. 


A review of the following four methods for thread examination: (a) 
projection process, in which the yarn is passed in front of an ordinary pro- 
jection microscope, and its enlarged image examined for thick and thin 
places; (b) photographie photoelectric process, in which the yarn inter- 
rupts the light falling on to a photo-cell; (c) volume determination process 
in which the yarn is made to vary the resistance of an electric circuit; (d) 
numerical determination of the frequency of occurrence of maximum and 
minimum thread volume using method (c) in conjunction with a special 
relay and tele-counting motion. (Copied complete from J. T. J., Feb., 
1933, P. A112.) (8) 


YARN ToRSIOMETER. P. Raybaut. L’Ind. Text., 1932, V. 49, P. 631. 


The instrument is provided with two grips for holding the ends of the 
thread. The distance between these two can be varied according to the 
length of the thread to be tested. One grip is attached to a cog wheel 
which is rotated by means of a second wheel gearing with it, the latter be- 
ing provided with a handle. The other grip remains fixed. The number of 
turns required to remove the twist from the thread is counted; an auto- 
matic counting device may be attached. (Copied complete from J. T. L., 
Jan., 1933, P. A62.) (S) 
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to obtain optimum results. (Copied complete from Chem. Abs., 1933, V. 
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(S) 
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Speakman. Tez. Mfr., Feb., 1933, P. 49. 


The effects of lubrication and of water content in worsted carding and 
spinning and the fibre effects used in milling due to water, acids, or alkalies. 
Changes in milling-machine design. Possibilities of a new type of un- 
shrinkable finish. (S) 


Woo. AND SILK: CHEMICAL CoNstITUTION oF. VIII. The Sulphur in 
Wool. C. E. Mullin and H. L. Hunter. Teazt. Col., 1932, V. 54, P. 
171-175, 259-261 and 270. 


A review and discussion of the literature upon the sulphur content of 
keratin. (Copied from J. 7. J., Jan., 1933, P. A2.) (S) 


Ill. CHEMICAL AND OTHER PROCESSING (Not 
OTHERWISE CLASSIFIED ) 


DyrING: CoNTROL oF VaT. J. Hausner. Z. ges. Textil-Ind., 1932, V. 35, 
P. 361-2; Chem. Abs., 1933, V. 27, P. 2305. 


The ‘‘Kiipometer,’’?’ an apparatus for controlling vat dyeing opera- 


tions, is deseribed. (W) 


DYEING: SUBSTANTIVITY AND THEORY OF. E. Genberg. Mell. Tezxtilber., 
1931, V. 12, P. 198-200. 


The substantivity can be expressed numerically by the proportion of 
concentration of dyestuff on fibre to the final concentration of dyestuff in 
solution. Formulae are developed and discussed. (Copied complete from 
Chem. Abs., 1933, V. 27, P. 2815.) (W) 


DYES FOR PRINTING ON VISCOSE Rayon. W. Taussig. Mell. Tertilber., 
1932, V. 13, P. 482; Chem. Abs., V. 27, P. 2815. 
A list of 17 specially selected acid dyes is given which yield printed 
effects on viseose rayon that have excellent fastness to rubbing, water and 


soap. (W) 

Logwoop ExtTrRAcT: DEGREE OF OXIDATION. P. Heermann and H. Zschokke. 
Chem’ztg., 1932, V. 56, P. 811-2; Chem. Abs., 1933, V. 27, P. 2581. 
A procedure is described for estimating the degree of oxidation. (W) 

Nitro DyYESTUFF FROM AMINOPHENOL SuLFOoNIC Acip. V. G. Gulinov. 


Ukrain. Khem. Zhur., 1932, V. 7, No. 1, Sci.-Tech. pt. P. 5-8; Chem. 
Abs., 1933, V. 27, P. 1758. (W) 
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Nitro DYESTUFF FROM m-PHENYLENE DIAMINE SULFONIC AcID. V. G, 
Gulinov and U. L. Bunitzkii. Ukrain. Khem. Zhur., 1932, V. 7, No, 
1, Sci-Tech. pt. P. 9-16; Chem. Abs., 1933, V. 27, P. 1758. (W) 


Papping Corton Pirce Goops witH Var Dyrs. D. L. Willaston. Dyer, 
1932, V. 63, P. 619-20; Chem. Abs., 1933, V. 27, P. 1760. (W) 


PENICILLIUM GLAUCUM: POTASSIUM ABSORPTION. P. Bretin, P. Manceau 
and J. Rey. Chem. Zentr., 1932, V. ii, P. 2981 (From Compt. Rend. 
Soc. Biol., 1931, V. 106, P. 652-653). 

The results observed with potassium chloride are similar to those ob- 
tained with potassium nitrate. In low concentrations the potassium ab- 
sorption is stronger in the presence of potassium chloride, in medium 
concentrations about the same, and in higher concentrations the absorption 
is smaller in the chloride medium. (Copied complete from J. 7. I., Feb., 
1933, P. A121.) (S) 


SitK: TECHNIC OF PiEcE-LoapING. J. Bruyas. Russa, 1932, V. 7, P. 729- 
39, 983-7, 1075, 1077; Chem. Abs., V. 27, P. 1760. (W) 


SILK: TREATMENT WITH SILICATE AND DYEING LOADED. J. Bruyas. Russa, 
1932, V. 7, P. 1157-61; Chem. Abs., 1933, V. 27, P. 1759. (W) 
SOLVENTS: Dry-CLEANING. Wm. Brown. J. Soc. Dyers and Col., Feb., 

1933, PP; 42: 

A brief discussion of the various inflammable and non-inflammable 
solvents in use. (S) 
SULFONATED OILS: ANALYSIS OF. E. R. Theis and J. M. Graham. J. Am. 


o7 


Leather Chem. Assoc., 1933, V. 28, P. 52-63; Chem. Abs., 1933, °V. 27, 

P. 1776. 

Discussion of methods for determination of neutral oil, free fatty acids 
and sulfated compounds. (W) 


TAR AND CREOSOTE IN THE DyEHOUSE. C. Grosvenor. Dyer, 1932, V. 68, 
P. 669-70; Chem. Abs., 1933, V. 27, P. 1760. (W) 


TEXTILE ASSISTANTS: RECENT DEVELOPMENTS IN. P. W. Hargreaves. 
Dyer, 1932, V. 68, P. 615-17; Chem. Abs., 1933, V. 27, P. 1761. (W) 


WETTING MATERIALS. P. M. Pogozhev. Izvestiya Tekstil. Prom. Torgov., 
1930, No. 6-7, P. 83-6; Chem. Abs.; V. 27, P. 2307. 


A review. (W) 


Woo. DyYEINGS TO WET TREATMENTS: THE FASTNESS oF. F. L. Goodall. 
J. Soc. Dyers and Col., Apr., 1933, P. 97. 


A discussion of the bleeding and staining of dyes and data from a 
number of tests presented in the form of tables and charts. (8) 
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LV. ReseEaRCH METHODS AND APPARATUS 


Light FASTNESS MEASUREMENT. H. Sommer and F. C. Jacoby. Mell. 
Textilber., 1932, V. 13, P. 204-5; Chem. Abs., V. 27, P. 2815. 


The quantities of light used in the examination of fastness to light 
are measured by a device using a selenium semi-conductor-photoelectric cell 


according to Lange (Chem. Abs., V. 25, P. 1739). (W) 


SizING: DETECTION OF TRACES IN Rayons. H. Tatu. Russa, 1935, V. 8, 
P. 211, 213; Chem. Abs., V. 27, P. 2583. 


Four methods of testing are suggested. (W) 


WHITENESS MEASUREMENT. F. Buehring. Mell. Textilber., 1932, V. 13, 
P, 137-8, 210-12, 264-5; Chem. Abs., V. 27, P. 2815. 


A device for measuring white shades is described. The results are 
compared with photoelectric measurements. (W) 


YARN TESTING. W. Schroeder. Tez. Redr., 1932, V. 50, No. 596, P. 25; 
No. 597, P. 36-7. 


A description with illustrations, of the use of the photographie electric 
cell and the graphie or numerical proof of spinning and doubling faults, 
variations of thickness and count. (Copied complete from Chem. Abs., V. 
27, P. 2817.) (W) 





Book Reviews 


AppLigp X-RAYS. By G. L. Clark. 470 pages. McGraw-Hill Book Co., 
New York (1932). 


The second edition enlarged 200 pages over the first, the last chapter 
of which is devoted to textile among other materials. Excellent photo- 
graphs are given of stretching fibers. The book forms part of the inter- 
national series in physics. (S) 


DIRECTORY OF COMMERCIAL TEXTILE TESTING LABORATORIES. The Textile 
Foundation, Commerce Bldg., Washington, D. C. (1933) P. 16. 


Under their respective headings 63 commercial laboratories and 25 
educational institutions equipped for textile testing on a pay basis are listed, 
ii each case the character of work being specified. Laboratories engaged 
solely in fundamental research, and mill laboratories that may accept out- 
side work are not included. It is the only up-to-date textile list available 
aud represents a valuable service to the industry. Free copies may be 
obtained by addressing the publishers. (C) 

' 
FUNDAMENTALS OF Fipre Structure. By W. T. Astbury, M.A. P. 187 
(1933). Oxford University Press, 114 Fifth Ave., New York City. 


$3.00. 


The fascinating story of modern fibre research, told originally in a 
series of lectures to students and practical textile men lacking scientifie 
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training. Although written in simple terms, it contains the latest news of 
fibre research, informatively illustrated, and is well adapted for use as a 
text book. The author wisely confines himself to the fundamental molecular 
theory with which he is most acquainted, and also concentrates most upon 
the structure of the wool fibre, on which he has specialized. The book is 
well indexed, and includes an excellent bibliography of fundamental work 
cn the subject. (C) 





Publications Abstracted 


A Key to Abbreviations of Publications Used in Abstracts and 
Bibliography 
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Ann. der Chem. Annalen der Chemie 

Arch. Tierernadhrg. Tiererndhrung und Tierzucht 

Biochem. Jd. Biochemical Journal 

Biochem. Z. Biochemische Zeitschrift 

Brit. Chem. Abs. British Chemical Abstracts 

Bull. soe. ind. Mulhouse ...Bulletin de la société industrielle de Mulhouse 

Bull. soc. ind. Rouen Bulletin de la société industrielle de Rouen 

Cellulose Ind. Cellulose Industry 

Chem. Fabr. Chemische Fabrik 

J. Agr. Chem. Soc. Japan ..Journal of the Agricultural Chemical Society 
of Japan 

Cot. t Bull. Lowell Textile Institute Bulletin 

Mikrochem. Vikrochemie 

Phil. Mag. Philosophical Magazine 

Rev. soc. brasil. chim. Revista da sociedade brasileira de chimica 

Tex. Rsch. Textile Research 

Trans. Faraday Soe. Transactions of the Faraday Society 

Ukrain. Khem. Zhur. ...... Ukrainskit Khemichniit Zhurnal 

Z. wiss. Phot. Zeitschrift fiir wissenschaftliche Photographie 
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